Crys talline 3-0-a-o-glu co pyranosyl-a-o -a rabinop yra nose monohydra te, mp 120 to 121°C, and 3-0-a-o-glu copyra nosyl -/3-o-a rabinopyranose , mp 155 to 157°C, were prepa red from a sirup obtain ed by the Ruff degradation of calci um ma ltobionate. For th e alpha monohydrate, [ali)o =+ 16.7 X 10-00241 -9.6 X 10-0 .0981 + 46.6, and for the anhydrous beta form , [an° = -25.6 X 10-0.0251 -9.4 X 10-0.0971 + 49.2.
Introduction
3-0-a-D-Glu copyran08 yl-D-arabinose was req:J ire d for the synthesis of maltose-1-1 4 C [IJ I and recently for a study of th e be havior of s ugars in alkalin e solutions [2] . Produc ts purported to be 3-0-a-D-glucopyranosyl-D-arabinose had been reporte d by Zemple n [3] and Gakhokidze [4] . Ze m plen 's product, a sirup obtained by degradation of octa-O-acetylm altobiononitrile, was amorphous , and had an equilibrium rotation of + 72°. Gakhokidze's compound (mp 172 °c , equilibriu m ro tation + 16.5°) was obtain ed by ozonolysis of hexa-O-acetylmaltal.
In view of the discrepancy in the properties of the two products , preparation of the co mpound from calcium maltobionate was undertaken by the degradation me thod of Ruff [5] as modified by Hock e tt and Hudson [6] . After several months , ou r sirupy product yielded crystals (I) th at, when purifi ed, proved to be a monoh ydrate of the expected 3-0-a-D-glucopyranosylD·arabinose; mp 120 to 121 °C; [a] ~o+53.7 Y + 46.6° (56.8 ~ + 49.3°, an hydrous basis). Its s tru cture was proved by converting it to maltose [1] .
In an attempt to obtain an anomeric modification of the s ugar, t he hydrate was recrys tallized from ethyl alcohol. T he c rystals that formed in the course of *Presenl address: C he mi s try De partme nt , Ame rican Unive rsity, Wa s hin gton, D.C.
20016.
" Prese nt address: W. H. Grace Com pany, C larksville, Md. 21029. , F igures in brac kets indi cate the lit eratu re reference s at the end of this pape r. se veral days had variable co mpOSItIOn s and co ntain ed alcohol of crys tallization. However, two rec rystallization s of th ese crystal s from me than ol yielded an anhydrous form (II); mp 155 to 157°C; [an o + 14.2 -7 +49 .2°.
It is now es tabli s hed th a t 3-0-a-D· glu co pyranosyl-D-arabinose has an eq uilibrium rotation of + 49.2°, and that neither Zemplt~n's product, [aJo= + 72°, nor Gakhokidze's compound, [aJo =+ 16.2°, was the purported compound.
Assignment of Anomeric Configuration
The mutarotation of I (see fig. 1 ) shows a s triking similarity to th e co mplex mutarotations of a-L-arabin opyranos e, f3-D-gala c topyranose, and D-glycero-f3-Dgalacto-heptopyranose [7] . Similarly, the mutarotation of II (see fi g. 2) is in qualitative agreement with the mutarotations of f3-L-arabinopyrano se, a-D-galactopyranose, D-g lycero-a-D-galacto-he pto pyranose, and D-glycero-a-L-galact o-h e ptopyran ose. As in the curves re prese ntin g th e mutarotation s of a-and f3-L-arabinose and related s ugars, th e de viation from linearity in the first portion pres umably arises from a rapid pyranosefuranose interco nve rsion, and the linear portion from a slower a-f3-pyranose anomerization. The character of the mutarotations supports the conclusion that the monohydrate (I) is an a-D-pyranose, and the anhydrous form (II) is a f3-D·pyranose . However, th e dif-::;; 
Experimental Details
Calcium maltobionate was prepared from maltose by electrolytic oxidation in the presen ce of calcium c arbonate and calcium bromide [10] . The amorphous calcium maltobionate was degraded as follows. A stirred mixture of 5 g of barium acetate monohydrate, 3.1 g of hydrated ferric sulfate [Fe2(SO~h . ca 6HzO], and 100 g of calcium maltobionate in 500 ml of water was heated almost to boiling, cooled to 35°C, and treated with 30 ml of 30-percent hydrogen peroxide. Completion of the ensuing reaction (during which the temperature rose to 50°C) was indicated by the darke ning of the solution. The reaction mixture was then cooled to 40 °C, and re-treated with 30 ml of the hydrogen peroxide. When the solution had again darkened, about 10 g of a decolorizing carbon was added, and the suspension was filtered. The filtrate was concentrated under vacuum to a sirup (n"6 u 1.46, or about 70 percent total solids); then 200 ml of methanol was slowly added with vigorous stirring . The resulting precipitate was filtered off, washed with two 100-ml portions of methanol, and discarded. The alcoholic filtrate and washings were combined and evaporated to a thick sirup. This sirup was diluted with 200 ml of methanol, and isopropyl alcohol was added to the incipient separation of a second liquid phase. The salts that precipitated were filtered off, thoroughly washed with methanol, and discarded. The filtrate and washings were combined, and co ncentrated under vacuum to a thin sirup, which was then diluted with water and passed through a column containing 100 ml of mixed cation-and anion·exchange resins. (A test with a conductivity meter showed that the effluent was substantially free from ionic impurities.) The effluent was concentrated under vacuum to a thick sirup, which was diluted with several volumes of methanol, .and kept over calcium chloride in a desiccator.
The first crystals of I (17.6 g, 18.3%) formed only after several months (but their use in the nucleation of other syrupy preparations readily caused crystalli:l.ation). After two recrystallizations from water, plus methanol to incipient turbidity, the compound contained 1 molecule of water of crystallization per molec ule ; mp 120 to 121 °C; [exJ;°+53.7~+46.6° (c 4, water). A finely powdered sample of I (7 g) was dissolved in 700 ml of boiling, absolute ethyl alcohol, and the solution was boiled for 15 min, cooled to 25°C, and kept at room temperature for one day and in a refrigerator for three days. The resulting crystalline product (apparently a mixture of an ethyl alcoholate and the anhydrous sugar) was twice recrystallized from methanol with the addition of isopropyl alcohol; mp 155 to 157 °C; [aJ;°+14.2~+49.2° (c 4, water). The data are presented graphically in figure 2. 
Hepta-O-acetyl-3-0-a-o>-glupyranosyl-a-Darabinopyranose
One gram o.f I was added, with mechanical stirring, to. 20 ml o.f 1: 1 (v/v) pyridine-acetic anhydride preco.o.led in an ice-salt mixture. After being kept fo.r 18 hr at 0 °C and 4 hr at roo.m temperature, th e mixture was po.ured into. 400 ml o.f ice-water and stirred fo.r 2 hr. The resulting crystals (0.9 g) were separated by filtratio.n. The filtrate was extracted with chloro.-i fo.rm, and the extract, after co.ncentratio.n, gave a second cro.p o.f crystals (0.8 g). The two. cro.ps were co.mbined and recrystallized three tim es fro.m ethyl alcoho.l by additio.n o.f water; yield, 1.3 g (67%); mp
127-128 °C;
[a]~O + 62.4° (c 2.5, chlo.ro.fo.rm).
Anal.: Calc. fo.r C25H34 017 : C, 49.5; H , 5.6. Fo.und: C, 49.5; H, 5.7.
. Hepta-O-acetyl-3-0-a-o-glycopyranosyl-f3-oarabi nopyranose
A sa mple o.f finely po.wdered II (0.84 g) was acetylated in the manner described fo.r the acetylatio.n o.f I.
Th e c rude crys talline co.m po.und (1.15 g) was recrystallized three times fro.m ethyl alco.ho.l; mp
